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[if i ] 

mm^mn^mm-t zmm h => > i? * 9 t . 

6 & < t ij mmtim h y > v * 9 & ^ t x mm^ * h 9° -i k c l t i^tt ^ ti , 
[it ^ji 2 ] 

ftllBKM h 7 > y ^ ?t HUlSSff #*^^<^^IC . 

ftuIBKM F 7 y y X ? ^ ii £ T lU 1^1^ ^il 5 n§7 D-f ^ H »-^3 

ifu IB "7 a — -f- -f > 7 a. — 3 > t itu IQ M M # M ^ ^ # ^ > >• f ^ ^ *d □ £ tz It 

ftw\-t h 7 > ^ * ? t 

h izii-t & if j(<ji i \zmm<7>m&Wii$Lmw.o 

m IB "7 a — -f- -f > r ■f' -f 7 ^ — 3 > iz ff M L T ify $ ti . 10 IB ^a — for? o 
a- - x* 3 > l*l <75 ^ }# ft -* £ <r> ') -te >v h h 9 > S> X 9 t , 

H0IB7 n - t=- >f > -f 7 i - ^ a y ft cry Ttm^^m JEE ft ^tc i# BiEJjli- £ if ♦§ h 5 > 

itu IB it *@ h ^ > x x 5Mc filw L T £ ti . flu IB OH * * M JKi" £ 46 <n m H h => > i? * 

% § ^>tcir-t§if*Ji 2 iciB«6om*«^^go 

[If *JM4 ] 

ff^Jl 3 cov^-f iifr\z IBK<7)[H#Mff II. 
[If 5 ] 

lti)IB-7*h5M*-F *^ffiSn*^«^*W»^«LTlIIB*»#«lfeTlc*»t-SjN- 

m 3co^-?iifr\z Ki^iMtii. 

[If 6 ] 

til IBS fit ti. fiOIBIll#tti«^ia*fll^^S#i?#*«^^JBSU^lc0^$ tifc 

T§pm«^ %z¥mfcffit&t . mm¥Wfa&i&±.\zriJ&2iirz&mmmmt . Ftuifi#«*fe 

M^JI 1 tcIB«^[H#JMfiHo 

[if 7 ] 

[If ^JM 8 ] 

mmmmmm.m=nt. mmmt¥mmnm*ffij&-? z^m&MMizmf&z nrz 

m^M 1 lc!B®^HI#»ftlgo 
[M^JI 9 ] 

10^7 D-f -(> 7t -f 7 i-y g > itlJiie7 a-f -f > -( 7 ^-y 3 y is J: 

VHiIIBSifa#M5fe^k:itK^$nfc^«^r^^#^tifc«JBEm-^ . Klfi^ n - ^ i > 

7 ^ — i? 3 > ^ tz it m IB ~y a — -f- 1- > rf 7 ^ — 3 > j: Wm^LMffi^AM^f-co >) 



-fe v V V ^ >i <r> M JEE -fl t co m ^ ^ 3X £ ; X ^ V > -b ^ 0 E§ ^ 2 h lc1r i" -5 

if 3 icie®<^[ii#fMft^So 

[If ^JI 1 o ] 

jfulfi"? n-fo/f^^-y 3>fei ^(fulfils ft ^M.^=f<r> x ) -fe -v h V -5 ^ cr> -fliJEE 
[ If ^ 1 1 ] 

ies»s«^^i*i^^m^^$EMi-^m 2 m^^^-^ME&^if ^ts 
if ^ji 1 tcie®^iwi#»ff 

[IMH 1 2 ] 

hu IBS ffl #M ^ f 7t*?^ ^ «JEE ^-ic It i|6^^-t Sit tl h ^ > ^ x 9 t . 
m iBJ8*S h 7>y x?iciiLTi)t$ti, flu IBB * * II JRi" 4 a6 co MR h °? > >> * 
7 i: 

* $ ^> ic^ri" § If 5)<JI 1 icIBt^S^Mfi II. 
[If ^Jl 1 3 ] 

fttl IB® M * ffi f& ~t § V 7>yXn'nft^*M0S h 7>yXU'J.^ 

If 1-12 <ov>-Tftfc>lcie«*>HI#i&«^iB. 
[If JRJI 1 4 ] 

St) IBilj* % fll^-t -5 h ^ > ^ x ? ft* p f t^iMOS h 7>yXH^J 

if i — i 2 <m^-f *i<>*icie*i<7>m#tgfifc^iB. 

[If *JI 1 5 ] 

HtiIB7tm^^$5M-t§$EM N v > i; x 7 i: . 

ltii!B-7*h5M:*--F lc^«r < t fiOIBKM H 7 > y x ? ^MTi^LTttt^n, 
SfiiffMtffflCBuIB^ * h *r j ir- k 3t>^a$tiS^«^r%^«: < t ^huIBIS^ h9>^x? 

[if^Jl 1 6 ] 

fttilBTtm^^fE^-t^KM N v > is X 9 i: . 

SulB7^h^-f^--H tc>& < fc t huIBKK H 5 > ^ x 9 * <*V L X mm L T Sit «b ti , 
[If ^JM 1 7 ] 

KIl7>yX?teJ:f;lf|h7>y^?^ HU IBKK h 7 > ^ X ? * L T fit! IB 7 * h 

y ir h f -i ir — H h 'Mil 2> Jfr^ffi ^SuIfiKM h 7 > x x^feic^HulBSffK 7 > i/ X 9 
^ 11 C T S It L x hO IBS ft h "? > i? X ? lc J: 0 fu IB ~? n — t -f > r ^ -f 7 ^ — ^ a > t co 
# t> x ^ ^<^*g-&* fct±^9j3b*ft«Jffll $ ft^Ilfglif i:^*i-^»[lj*ib*-rL ttk:« 



HTv BUlS 7 a - -f- A > r? 7 i — 3 > J: ^ftulS^fi^MlflX F*3 ^T^f^Ji £±i 

itois-7 ^ h f T'l^t-s T^m^^ 7 ^tafttum^^ftuie^ th^^t- k \zw 

f i L . SOIS ^ * h f A * - H frh M ti 3 ii tafn $io£7o-f^> r f ^ 7 ^ - ^ 3 

>fe £ Dftoissft #»i?tx icjjv^Tiiit^is t x 

ilfilih 7 > y X t7 t IT, 90 IS 7 a — -r- >f > r f -f 7 ^ — 3 > t ifu ISSft 
#MHiX <0 y * ji ^y>SiJ L , itOIS^ a - >r > r^P >f 7 ^ - 3 y F*3 ^^£18^%^ 

iy §C 7 d - f -( > 7 f 1 7 i - y h > w ') -b 'V h U-^^^ftJBEft-^-^^^ai-tXfii:. 

S0ISKM h7>y*XUt>i:L T tulS^fn HUm^^ SO IS 7 a - -f- i > r T* -f 7 ^ - >? 

3>CilL, ftuietafnitum^^mXfi^^lro^ffii-XS i: . 

SO IS it ft h 7>y x?^t>h LTs SO IS "7 a — -T- -r > r 7 •=■. — i>* 3 y i: SO Kit ft 
gilfwlfyyti^S^L, ituiSt&fritu'^ t SOISiit&fMi-^vEn L . SOISt&fa 

Suim fuiSMtaft ft -^^ft^mxfi^-^iu^ atis t 
m&m 1 8 ] 

ft) IStfifn SO ^?»f <7) ^ J± -ft i: ft) IS 7 a — -r- y T f -\ ~> ^ — i? 3 y <?> «; -b -v h u ^ >v cr> 

in ft *%<r> m & ix o x itu ists fa mmn<?>mj± m ^ Mx^t>x^^ig^ 

SO IS IS ft no m?^ t mjISiiMfnff^-^ln^mXff ^ t SOIS"? a - p ^ > r-r* n^-y'3 

> t mmwmBB.mi L ^) tni -^^^mjEtft ^^i^tio TSuist&fnsom^ t tois 

* y *m § ti^SOISMfnHOm^f i: SO ISii t^fn f| ^-^ fa <^mx ft ¥<^> -f fi * mU~t Z> X 

n t 

* £ ^tcim-ssi^Ji 1 7 tcis«^m#m#^g^WfF^vSo 
[it ^ji 1 9 ] 

h0IS7 it h f -i ~t— H T*14t^ 7tm^<7) 7 tSfn HOm?^ ^ buIS 7 •* V 7 A ir- K 
» L x m IS 7 + h f A ir - H h m fi Z> 7&M%omn % h0 IS 7 a - ^ ^ > r ^ a -7 a. - ^ 3 

> ek ^bOISS^I#M*XIc fcv^ TSIf i - -5 Xglc fev^T . sOISK3i h v > ^ x 9 U9r<n 
yfs^y y ^ >i IS$5^ h ^ > 1^ x ? ^ ir v t -? Z> v -<>i ^.fzlt^fiJc *) 1 1& 

M^JM 1 7 lcIStt<7>®#Milg<7>iftfF7^o 



[¥tm^^^] m#»f$fig. 7-f>-fe>^. 7fe-b>^fc «k vw\itwtifinu<7)mftjjifc 

[000 1 ] 

s !fflcCM0SIf)5iMiCCDlw@#lligI, => >f > -b> J: Xf^t^y t . M 
[ 0 0 0 2 ] 

CMOS ( Comp 1 eraen t ar y Me t a 1 -0 x i de-Semi c on dun t o r ) -f> — x*-b>-*#>5vMiCC 
D (Charge Coupled Device) -i > - i? -b > ^ 4 t <?> Hi ft A ft -f > - : J -b > It . * <r> iff 
ttf»]_hi: k tic. 00 £ li t» 9 >i % J- => ii > 9 ft § IMi^: k<^ffla£T*ffSW«* L 

[ 0 0 0 3 ] 

JiK^o >f > - ; J -te > +Hi . £ <b 4 s iff '14 ft _h * fix Id 9 . f^)-oi)'7ltvv? 

& * ffl i> <b ti T > - -b > <t> 5M 5 v v v > x it x #ij £ ii 3 — 4 ffi (6 0- 

8 0 d B ) n&lzma r>X is *) . Ifl BH £> £ -7 -f^A<7>5~6ffi ( 1 0 0 — 1 2 0 
d B ) lc \tJkA, T'V> ^3S^T-£> § o 

f CT\ Ifc |R£> £ vMi 7 -r;UAk|B]^<7>5 — 6 ttr ( 1 0 0 — 1 2 0 d B ) <?> ^ -i + 
5 -v ? v > ^ Jf o £Si H -f > - -b > +r <7) HI f& >b* Si * ti T § . z^i^jrKv^^ 
5 -v *U>>?*Jfo>f > - i>* -b > ^ ti . t'^5'^^> j 7^^> j 7 ft # 9S#Met£ & i:-<^ft!l. 
PDA (Personal Digital Assistant) ffltHftAft^/^. ^S5Slf 9y ^rAffl* > 
7. @eM^7>^. FA (Factory Automation) R!#>^&<5vM±E&ffl#>'5>fi:i?<?>fflj& 
^<?>mm frWIWZ fix v> § . 
[ 0 0 0 4 ] 

_hie<7> >f > -^*-b> ^<^ifftt^ft_h^ -t±^^gf t lt> #iff fp^cs* l ^ tt, 

fiji&Jgfc J: UmS/N ktit-f Ztzdblz. § ® * ( tf 9 -b ^ ) ^7tl ^^ft-Klc%4lt 
£ J X t M m ) A X \z Tfe ft ^ jb*/m S $ ti ft ¥ i: % * ti f ti arc * ft L . M # M 5> * ?X 
X^^^iiLTtfl^^) a^IX ») tiltt> f 7 7' ; >f x * * y -b >v t pf ti 

L^L, : a? t 7 ^ ; •> U > y li 8 0 d BHTTJ> •) , ztiJ^ESM-^ 
-y ^ l- > ^* -fbi" -5 c h^iitiTP-S. 
[ 0 0 0 5 ] 

fji ti\ ifffF^CW lie t±. 0 2 2 tc^i" J: 7 7t F ?"-f t-FPD C^flSJ^ffitHaJS 
M<^^#* Cj^)7o-f o/f n--y'3>i: iR®S^MSi!J^>^:#M C 2<^ 7 a - 
•f- -f > r-r* -f 7 ^ - ^ 3 y^mm L T . {KMJSM^ ft ft o u t l ^MSffl^ ft ft o u t 
2 * ^ tl f tl ft ft "t -5 C i: -? E r + 5 v ? iff ft.ffi ti*ffl ^ $ tl T -5 „ 

* x iff fF ^ 2 ic H . P3 2 3 tc ^ f =k 7 tc . 7n-f or? 3>FD^) 

m Lfc»«^i4 5 «7feif M T- 2 0Mft i" -5 ftffr t Pi IE $ ti T 0 
[ 0 0 0 6 ] 

* . iftfF^:^ 3 ic H . PU 2 4 iz J= 7 tc . y ir V 9* A * - K P D t L T§1 C * ^ 

* «fc o ±b %$j^^um-? z z t xmm&MmizttJzxs % * 7 ic-t^p$gf tix 

us. 

* fc. #iff ff£SK 2 tc ii. PJ 2 5 tCT^i- J: 7 PC. 7 t F 7-ft-PPD jb^^-ff 
MOS P- 7 > ^ X 9 A^*5-&T«J^$ tlT V^S jhtSC^ftllHlKk: .J: ») . WSC^« L 4 

^ftfti-^. ;tx\ ^MSMft ic s j; 7 iz-? & n'mb*m^$ nx^z. 



[ 0 0 0 7 ] 

l ^ l ^ h s tm<r>n t^^tm 1 . 2 izmm^^^ihz vMj^^^stf 2 0Mfi 

t^^aT-U, MJ^flJ^Mft i: i»agil^(j|f§^^ 3 Bf tUlCfeV^Ttf £ I* ft ft «b 
[ 0 0 0 8 ] 

_LiB^itf >ciift 3 u J: v^*? fp^cs* 2 iciem c/)^^-eii . mmmn<omm\zttm 

J® IS s iS/Nttfci'oTLiv\ fflf^ai^^i^tSCMiT'S^v^ 
[ 0 0 0 9 ] 

_L!e<7> Jc 7 IC . CMOS ^>-y4!>^4'ir^^-y t>^lcJDUT, ^IlS^S/ 
N bt^mn LfcJ I T-E r 4 t 5 'V 7 L > ^ fb^^^-t £ Z h ^lih £ oTv^fc, 

* . _LIB<^ 3 i: ti 4 >-y^>^tCiofcCfcT*tt^< . L®^ £ fi.*ft*fc \Z K L £ 7 4 

n > v its mfc-t & z t\*mm~z$>r>fzo 

im^icm 1] iff^ 2003-134396 
[iff ffrJClK 2] iff M 2000-1655754 
[iff fF^IK 3 ] iff Plf 5 - 9 0 5 5 6 ^i>ffi 

[#ifffF3CS^l] S. Inoue et al.. IEEE Workshop on CCDs and Advanced Image Sen 
s o r s 2 0 0 1, page 16-19 
[#iff fF £itK 2 3 B*f§M > -=F i t¥£U. 5 7 ( 2 0 0 3 ) 
[f&BH^r^^] 

[0010] 

LtSiT-E^^^ -y 7 U > x ffcT« £ 4H#jli^I, ^ 4 > -b > ^ 4? =k T/9t -tz 
[ 0 0 l l ] 

_lib<t> a %}-%mj&^-z> tztb. ^mn<^mm^i^mm.it. ^t^^^t lttEs^ «t 

riuie$E^ h 7 > ^ 7. ^ ^<*v l t so ib 7 * h r 4 h ic}#i5c Lxwtn h ft. mmMwmz 
so ib ^ * h ^>f^--H^^a$tis Ttm?^ % ^ * < 1 1 so ibk^ n 7 > * ? * a c t si* 

[ 0 0 l 2 ] 

^ 7. ? ^ /h l TftM^ nx *t^<^®*^T u >f tit \z mm $ tiT us o 

[ 0 0 l 3 ] 

_hlfi<JO*^HH<50lM#:»fi^gli, ^illcji. SOIfiteM h ^ > ^ * 9 t S0IBS^#M^T 

ffl IC rlu IQ $zi K h 7 > y X ? C Ti IB^t n.n ^SI^tl^7n-for? ^7^ 

— x h > h . SO IB 7 a — =r <i y i ~7 ^ — a 3 y t mtiiWffi&MM 1 ?- <?> # -t y is ^ ji 

*s^- * tz it ftffl-t z> mm h => y x 9 t * $ ^> iz s . 

^ <o lc $f 3® lc i± . SO IB 7 n — -T- >f > -tr =p i 7 ^ — i? a > tc ft Wi L T ff>^ 5 ti . SO IB 7 a 

- -T- >t y 7 ^ ^ ^ a. - ^ 3 > |*| <ry ytm^f % ffi- tti -f Z> Tz db <n ') -b v h h => > ; J X 9 t , SO IB 
7 n - -f- i y 7f -f 7 a. - i; 3 > f*j co 7t«£f ^: ^JEE -ft \z i# r|iS^^ i~ S it 4g h 7 > ^ X 9 
i: . SOIfitite h => > ^ ^ 9 lc}f iLTf^^ tl . SO Ififflj * * IlRt -5 *^ <JO MIR h 9 > ^ 

[0014] 



[0015] 

i&±.\zmi&2 firzB&MLmm t . mmB&^um±.\zr^^ nrz±.mmmt ^tts. 

\->\$ftm\z it. mmmmBAm^-it . mmmwMmmm.^mf^-t &^M±.izmj&£ 
firzrmmmt. mmrmmm±\zm^^ nrz^mmmm t . mm&m®.mm±.\zmj&$ 
iirztmmm t-z^-tz. 
&z ^itnmiz it. mmmn^mm^it. mmmfammmm.^m^-t z^mfemmzn 

/£3 fifz h i y *<r>)Hm.\zMJ&$ firzT^mm t % &¥#faffii&t . flute Fi> *<nftm 
[0016] 

_hie^*f&BH<^s#Mfi^ga s ^fiiictt. iie 7 o - f o o ^ - y 3 > 1 1 

f# io ti Mff if t . ittl IQ 7 n — i y >r 7a-^a>ifcttHiB7n-f i" > r 
^ 7 a. - s> a > =k V fu KSft#* <?> M -b h u ^ >v <r> MB it ^ t <r> m 9r ^ IX £ ) A 

* £ $ <b tc^iilc li. ituie^ a — t- i y r-r* i 7 a. - ^ 3 y is Jc itu IS S f i # M f?l <r> 

') -h 'V h u ^ ^ </> mi± ft ^- ^ ten. -t s ^ u - ^ > ^ 'j - ^ 2 tcir -t £ . 

[0017] 

tmto^mn <o mfammmw.it. wmizit. mm-? * h v a -t- k ^^ytmn^^m-t 
&m i mnffismmm^mmy * h ? a k izmmtxr^^ n. mmmmmmmj-^ 
mm-t zmmmxmmz nr. mmm i mn^smmmt it^nzmmmmmmm^\H<^yt 

k \H^*mft*mm^ zmttffi&mmmt . mmmm^mm^izmmLxmm^ n. mm 

^>7tm^^mi±fl¥iciiifri^^i- § mm h *? y 'J x 9 t . hu ie ±t i|is h y > ^ x 9 \zmu L 
Tff^/^^ti. HulQLB^^liiK-t^/i^^iiJRh ? y ¥ 9 t & $ h izii-? & „ 

[0018] 

**M0Sh7>yXU'i>5. -5 ti*?3ilc ti . Ht)ieilj*^j|i/^-t -5 h v y ¥ x ^ to* 
pf t^iMOS h 7 > y X ? T* J) I) . 
[0019] 

_Lie<7> @ ©^s^-t-s *^bh<^ => a y -t> it. ^t^^yt Lx^tmn^:^. 
7 + h r ^- - k ic ^ ^ < t ^ sti h 7>y x?^^VLTiiLT^itbti, ^ftifi 

[ 0 0 2 0 ] 

±.!e<7>*f&Bfl<7) ^ > -t> ^ a, Tt^s^ Ltttt^^itfc jc v^ft-r s ^ ^ h y a 

^ 7x ? ^ A L T II ^ £ tl T til ^ CO ® * 7 -f > ^ tc m ft ^ tl T u £ o 
[ 0 0 2 1 ] 

g F^^a^-t-s ^36. *^BH<^7fe-fe> -4- it. ^t^^ycLx^tmn^:^.^^ 



H f -A ir — H lcX& < t t BUie&3£ h y > x X 9 & A L T ft loc L T Sit h ft . mftWlftW 
iz mi IB 7 * h 5M * — K fc> <b SJ ft £ Tfcia^r * 4> < t t hu IB $5 M h 7>y x?t!i:Tl 
»t§Ii§Mif k 4tt^„ 
[ 0 0 2 2 ] 

_hlB^^^HH<^7t-b> tt. t^'St^ LTttS^i^fc «k VllttS y * h ? A ir - 
H i: s 7th/U-F ^"biSSft § TtMft^^tt-t -5 Mtt^M^T 1 i: fel h ? > x* * 

[ 0 0 2 3 ] 

% jc -t -s -y * h y a ir - k t . m m^tn^f % $s m -t s k m n ^ > * ? u «t 

Wifll h7yyxy^ HUlBK^ N 9 > x X 9 ~£ A L T ttl IB 7 * h 9* -i ir- hMC miw L T 
Stt ^ft/i7 u-t- -f > ^7a-i;3>L ^Itift piffle Suffix vt h 5M ir - K fc> <b 
SSft 5 TtM^^ittJlfiKM h 7 > y X y J; a?BulBSfi h 9 > x x 7 tril c TSft L . ft) f 

S ft h 7 > y X ? IC J: 0 flu IB y a — -T- >f > r -f "7 a. — i? 3 > £ <7) # t 1 > x t^<7)^Dn^ 

tz \$ftm &mm 2 ft 5i«§tif t ^ft^ift'Ti xk ic $ ft m#tg 

fi^H^©jfFX>£X£> o T . m^^ftflulCfcV^T . HUlBKM t-7>yX?^t7hL 1 HU 
IBS ft h 7>'yX^t>tLT, HU IB 77 a - ^ > r 7* A 77 i - J> 3 > «fc V HU IBS?* 

*X 1*1 7tm?^r * }# -t £ IS t s HU IB y n - >f > r 7" >t 7 ^ - x 3 > i: hu IB*ft 
gilf^'l^n^^ <?>mi±fi^^gc^m tig i: . hu IB 77 ^- h ^ ^ t — K T^^k-t 
§7tm^<7) 7 ^fafaifum^BuIB^ th^^t-F \zWm L . huIB7 th^^-Flj^ 
ffift § SISfnMf^^ hu IB y a — ^ t > r f ^ y — x 3 > ^ jc ^HtilfiSfi §llf iz is 
TSft-t i: . HUlfiS^fN 7>y7N?tt7 i: LT> flu IB 77 n — ^ ^ > r? -( y ^ — 

i? 3 > k ftuIBS^f #M^X<^ * t > x ir ^ * 7>S0 L . huIB 7 n — >s y 7 ^ + v - 3 
> <?> >t^?nf ^ ^ iii "t S X® i: . hu IB "7 u — ^ ^ > r ^ 4 -7 =. — i>* 3 > <tt> -fe -y h u ^ 

<^mi±it^-^m^ta-tj:n t . mmmm h °pyi?*9-&*yt LTHuiB^fnHum^^Huifi 

-7 u - t- a > r-r 5 -f y =. - is 3 y iz^M L . HuIBtafnHum^^mX-ff i: 
x hu IBSft h 7 > x x 9 ir y k L T . hu IB y a — -r- y 7 f -i y — i? 3 y k hu IBSft 
gllf^)*f >y t*^g^L, HulBISfn HU^fnf k HulBiilSfn a" L , HtJlB^fn 

ituiM k mmmmmm^^m^-mmm^tm^ia-txn k^n-tz* 

[ 0 0 2 4 ] 

±.&<?> *¥tw<r>mfa\&mnw.<7)$i} ft \$. ■m^mnmizis^x . mmhyy^^9^ 

ir y k L . Iflf 7>y x?^t> t LT> 7 a - -f- a y 7 J 3 a y - x 3 > J: VSff 
#M*X F*9 ^Tt^fof L . y n — t -f > 7 ^ — ^ 3 > ^ft#M*X<?> 'i -b *v 

YKlz . 7tF Zltnft*) 7 *>^fnHum^^ 7 ^ h 5M t- H tcSif* 

L . 7tF 7^t-F^b iffift -5. iStSfnm?^f^ "7 a — 7- a > r 7* -f 77 a. - ^- 3 > is «k r^S 

iX lc Sih7^yX5'^t7i:LT, 7 p - f ^ > ^ 7 ^ - y 3 > t Iffgli 

X <T> # t > x i- ^ ^ 7> SO L . 7 n - =r A y 7 A 7 a. - ^ 3 > |*| <7> T^m?^ ^ J# ffi L . 7 a 
— -T- a y 7 7 a y =>. — ¥ 3 y <n U -fe -y h U^^<7>^jr£-f|-^^M^(±it"o 

iX K: x KIF 7>y A?tt>i: L T Mfn hu t7n-f j>7f n--y 3>IC 

iiu taiDHum^^rnxfi^^^^tiii-o 

f^lfyyt^l^U tafOHU^f^f tiiiafafl-^^S^- L , M fn hu M ft t M aa in f I ^> 
<n |n <t> iff ff ^ * ^ * ai i" o 
[ 0 0 2 5 ] 

XIB<50*^HH<50lM#}Mft^g^l^fF77vSli. ^illcii. nuIBMfn Hum^^mXff ¥ i: hu 
aS7n-f 1* > r 7* a y ^ — i? a y co U -fe v V v -ov comfc ff-f-<7>^7>^lX-oTHt)IBiafn 

mnn^nmit ; -fx^t^^^tsigt, SuiBiafaHum?^ t HuiB®«afo-ff-^^fa 

<^mXff ¥ i:fijE7n-T^>y'7 ? ^7 i -ya>J: itu!fiSft#»l?tX^ V X -y h U ^ ^ 



>t*t5lgk, ituietafnitomf^mjEE-fi ^ £: ic Is] c r -i > t ft & «k 7 ic. ituK 

LTs ; a * > -t >i 3 ti/zHuietaftitum^<^mi±ff ^ t . ; -f * > -fe ^ 2 ti^so 
mm^mmn tmmmMfam^^m^mi±m^^^^-fftfr^mn-?zxm t £ h\z^-t 

o 

[ 0 0 2 6 ] 

ffiti § iiiafnm^^ ftuie ~7 a - -f > r-r* -r 7 i — y a > =k v HulB^?t §Iif ic u 
TSfllt * XStc fcv^T . tulBKM h ^ > x * 9ffiftco#^^ is \ >v ituIBK3£ h v > 
V x 9 -£fc^z\zir v t -t Z> I* -< >i afzltzn*. *) t {ft u ^ ic ft £ =k 7 HIP *t £ . 

[ 0 0 2 7 ] 

-7 * h ? a ir - k frh m n s *t**s % s » -t z z t uas » ft tc 4? it s » ft * o x k 

[ 0 0 2 8 ] 
[ 0 0 2 9 ] 

x fb-t set § § o 

[ 0 0 3 0 ] 

[%BH^^]fe-t § rzdb<r>mm<7>mi&] 

[ 0 0 3 1 ] 

[ 0 0 3 2 ] 

m 1 £M1 

*^Steff^flgic *^^s#iiiiiiiCMos ^-y* t>^T-f>'}, m i a i isa ( f 

4 t - F P D ^^<7)7tm?^^$KK-tSlEK h 7 > y X ?T r 1 . b ^ > x x ? t r 1 

^il C TTtm^f ib*KM 5 tlS 7 n-^ i > -f 7 - - x 3 >F Dx « ft tft ft ^ lc st) 12 7 

- i? 3 > f d t mm mmmj- c # t > ^ * ^ * is ^ * ^ a ^-sij-t * «f* h ^ > x * ? 

Tr 2, 7n — f ^>7f ^7a - x3>FDlcfiMLTJf2/£2*lx 7 a - -f- -i > • r >f 
7 ^-^3>FDrt <7> Ttfl:^ ^Jitti-t-S/c^cJO'i-fe-yh h 7 > y x ? T r 3 , 7 u - t ^ 
> 7f ^7a- y «3>FDfl <7> /tm^ * mi± f!-^ ic it ilig^^i- S i#*S h 7 >■ y x 5 T r 4 
. is «k V x ±#*S h 9 > x X 9 ic L T $ tl . li§IfitS/:ftcOl}if7>yX 
9 T r 5ft^ilS$tlTfe^ i^*S5 h 7>yX?i^CMOS^ > - x -b > ^ T? *, 
So 0J li . _h IB ^> 5 o <7> h 7 > x x 9 li -f ft i> n ^ * * >i M O S h => > • x X 9 ^ ^ ft 

[ 0 0 3 3 ] 

mm $ ftX is *) . &\M\Mlz is\~>X . $f,m h?>j;xnr 1 . Sf* I- 7 > y x ? T r 2 . 
-fe >v h h ^ > x X 9 T r 3 co Y - h ^ffi iz. 4> ^ s . <^ R <?> § gg >f > ^ g tl 



s £ tz . M9i h => > ; J X 9 T r 5 <r> Y- V Mm \z It ft ; y ~? V l> } J * 9 h Mil) £ ft £ \M\M 

mn m>sl ( * x) *>*JSfec s ti . s h \z. mn b 7 > y x ? T r 5 cd ttS 7^$J V - x • 

o 

IjR h => > ^ x 57 T r 5 , MM °? A > x lz ° v ' T li - ® ^ ^ al^ . #® iRIft fF **T § 
-£> J; -7 ic . 7 a - t- -i > r f >f 7 ^ - j> 3 > F D <n MB ~& M S ft ft lc m ST* § tl J: fc> 
«b. ^ tl^%Wl&-t* 3 i: t ^mx3bZ>« 
[ 0 0 3 4 ] 

13 2 (A) ti. * H Jfe0 JIB ic CMOS^i - ¥ -fe > -t^L®^-^ ( 7 * h r 

7 > > ! x n r 2 4? =b c s ) \zm^-f ^^^^mmmx^^b . 

fj li s nly 'J3>^^#li (n-sub) 1 0Cpl-7x4 (p-we 1 1) 1 
1 fc*Jf2fiK£ *IT4> 9 . §l®I^4> «k Vlflglif C s ^tal^E^-t-5 LOCO Sv£ft if tc 
Ulf^lill ( 2 0, 2 1. 2 2 )**0^3ti. 3 <b k: Hi l£ £ T 8t *fe 

Ift JH 2 0 <?> T 7? ic M M -t £ P M ^ oc ^ 1 1 * tc li , p + m 9t ffl 1 2 fc*7F2 5 ti X 

o 

p i^l 1 ic «=h tc n^^ii#^I« 1 3 3t»»J^^3 ti. %<7>mm\z V 1 

i: . 7fe^#jHUc J: *) ytMffifr^ C £ . 
[ 0 0 3 5 ] 

n 1 3 <0 JW SB ic v * T p ^^iP^IM 1 4 *J tt * £dbl LXMJ&ZnTz®. 

*) . c co^i&fr bffi%.<?>&te-&mm ltpi^i'H 1 <?>mmiz -7 n - =t i > 

H^-y3>FDt*§ n+^4^ii#^iaX 1 5 fc*0j^$ti. $ <b lc 3 tf> 48 J* <b pfr £ 
3CT*s nM4^a>#^ial 1 3 i: n + ^^a>#^« 1 5 lZfrfrZffimz£>\^T. pi^i 

>i 1 1 _hffl tc @t ft x ^ > ^ <^ ta %> y- v H&mm 2 3 t4LT # ^ =3 > ft tr ^ 
ft S r- h mtl 3 0 ii. n ^^fMItsSi 13tn +^4 £ i»#«iaX 1 5 * V - x • 

h'M>tU pl^xil 1 <t>^^ tc ^ ^ * ;u f^^tS^ft^ KI h 7 > y x ?T r 
1 ^lil^^ tlT § o 

n+M#4>#«^i 1 5 t n+M¥&itffii& 1 6 iz Z ffii&lz . pl^i'i 

1 1 _hffilcS$fb>- 'J ^ > ft if h ft -5 h 2 4^4LT#'ly 'i n > ft if ^ ^> ft 

§ r- h ti 3 1 ii*Mi&$ ti. n +^4 £ i|#^igSi 15tn 1 6 * V - * • K 

I 4 > b L , p!-7x;U 1 ^iilcf t^^ Jf^^^^^^i" * Sft h 7 > y X ? T r 2 

* fc. m=?ftMt&mm (21, 22) t-e^ $ ti^iMic *?v^t . pioxjh 1 
m\zr^mmt %z 9 + m¥mftffii& 1 1 &mi&$in~zts *) . c<^±ratcs^fb>- ^> ft 

if ^ ^ ft -5 Si*feigfli 2 5%4LT#'Jy M ^ > ft if ft £ ±.Bmm 3 2 ft*^^ 2 tlT 
[ 0 0 3 6 ] 

Iih7>yxnr 1 . ^ff h 7 > y x ?T r 2 4? «fc Vi^giif C s ^ L T 
. mitis >; n>ft if *^«:SijfeiiSJg|3b»0^$ tiTi? 0 . n +^4 £ i»#^^ 1 5 . 
#^Iial 1 6 *?=kaf±g&m«3 2 m agP**0^$ ti. n+M¥4i#^i^ 1 5 icJfM 

tSS*S3 3 i: . n+M#i|#^^ 1 6 4? «fc U±mmmS 2 ~k mffi~t Z> S£*l 3 4 >b*^ti^ 

* . Klh 7>y 7s?T r 1 CD Y — h fi 3 0 IC ii .!$ |ft 9 -f > <f> T fee L T & It «b 
tlT 4? ») x * fc. SI* h7yyXHr2^ r- h fi 3 1 lc ligglft 7 > • 0 s ^iiL 

[ 0 0 3 7 ] 

± IQ^ ffec^ g|T'^SH7Fh7yyXnr3, J||Sh77y7nr4, MHb 



=> y is x 9 T r 5 . -i > ( <t> x • * S • * R • * X> & * v * ^ 5 ^ > ° u t lc ° v ^ 

Tli, M*. ISWZB 3 3 ** EI ^ i# *S h => > x 7. y T r 4 IcJt^S tl £ ft 0 1 <7>#ffi 
0KI3k:^-t«^ t ft £ =k 7 lc 13 2 (A) lc^-t¥##«*n 0 _h<77 ^ (3 ^<r> \z 

[ 0 0 3 8 ] 

[3 2 ( B ) It _hie<JO 7 * h r 4 ir - K P D . h 7 > y x ? T r 1 . 7 a - -r- a y X 

f ^ 7 i - y 3 > F D ^ Sit h 7 > y x ?T r 2 4? «fc Vlfltgiif C s lc * ^ * 
IS ft # y x t^0T't>5„ 

7tFy^t-h'PD ttfflW ft icv^u * t > ■ x v *<?)§i C ? ^Wf& L . 7 a - -r- a y 
^7a-^3>FDJ?J: VWm C glifflit 95 lc ggu * -f- > i, * >i<r>^m ( C p 

0 x C s ) 

Z C T* s h 7 > y' x n r 1 <fc VIH h 7 > y x ? T r 2liF 7>y x?^o n 

/ o f f ic j£ c t 2 m a. * ?x -) § . 

[ 0 0 3 9 ] 

0 1 <?7 ^ fffi 0 E§ 0 . 132 (A) co MM Mis =k V 0 2 (B) ^ # -r- > x ^ *■ 13 % HH £ *i 

z^mnnzmco c mo s a * - ^y ^commn^iz-o ^xwim-tz* 
0 3 ( a ) it m it? -f > ( 4> T , 0 S , ^ R ) tc ep tjd -t s mi± % . on/o f f^2$t 

, 4 T fC o li 3 h \Z ( + a ) T^-t^fi^^x. 7c 3 ¥tT*^ LfcM^^f t-F 
T*> * . 

IK Ift ^ >f > T lc EP T^a -* -5 «JEE O N / 0 F F <t> 2 ^ fi X & =k ^\ * #0 <77 £d < 3 *g 
i: L 77 7 * h 5M * - H P D ^ «b 3S tl ttS /c m?^ % =k ^*©lC7n-f -f > rf^ 7 
i - y 3 > F D t Iflglif C s \zMM Ulllt^ c i: ^T* § § . 

13 3 ( B ) ( C ) li ^ tl -P*i_hie<7) 57 5 > r felt ^ 7 it V f ^ t - F P Dv 

7n-f ^> -( 7^-y 3 >F DfeJ; VMft&MM? C s*^*IjsK3 tl S #M ( C 

. c FD , c s ) <7)mfi (v PD , v FD , v cs ) <7>^fb^^i- r ^ 7 x 03 (B) ti7 

tF7U-FPDT*4«^ tlS 7tm^**C p D ^tafn^if§MPMTT*>-5Jc7ft7 , cM<^i: 
§T?#>»K 13 3 (C) li C pu^fiSft $ i±-5»W ±T*>* «k l ft>t«<?> i: § T*>* . 
[ 0 0 4 0 ] 

* . 04 (A) - (D) 4? «k V 0 5 (E) - (H) \t9-i^yr^^-V<^^9-i^ 
y r tc 4? it £ # ^ > >• ^ ^ 0 tc ffl i- § o 
[ 0 0 4 1 ] 

lf> f f , ^ s ^ontL f^lT- ^ R ^ o n t L X . m 7 -f - >i K T ^ C tz 

it-mn % m ai l t -v h l t # . ^ so t j tc x yk <r> 7 ^ - >i h 1 1 

tic, ^to f f tt^. 

C <7) § , 0 4 (A) lc ^ ~t =fc 7 tc . <^ s **o n h ft oTo^^T'C FD t C s fc**g-£-Lfc 
^fli ft o Tfc 0 . ft^lc fl >; -fe -v h mW\zft 7Ub*5kTC 7 Xfc*C p D + 

C s lC^^-t^o :iT\ C7)C FI) +C S 7) 'J 4:7 F U ^47)f|^^ ; ^ X N 2 t LXm& 

iw -r 

7 ^XN 2 tiA^ L T^iE<7> 7 u - u > t 'J icS ft L T 4? § . Bi ft <f ^ ± j& lc ^ ^ 
7 >f X N 2 * W ffl "t 5 77 vi t S / N it* J; < X B h ffl ft 77 T *> £ 5g fiSft i^p \z \$ 
x MlnHtim^ + iiiafnmf^lcPb^T 7 -f X N 2 ^+t>Ic/Jn^ v^t*. MXN 2 tftiT 
ti^J^XNj^ffluTUu. * . 17 j ^ XN 2 tftxT, 7x<7>7U- 

[ 0 0 4 2 ] 

o 3<7)>e. <f> T lc o v^T ( + a ) ^fi t L T C PD t C FD fig<X)Ff g* -f friz flfT 

< . 

03 (B) lc777-tJ:-7lC. 7tfl:?^tt. t -f C PD lC^|f L T % . Z tl lc f¥ o T C p D <77 m 
f7>Vp D *^ ^ icT^otv^ < o Tt^Tib'C pD^iafo £ tSiWTTJ*«i|^lci4, C PD <77 
mfi Vp D ^^fb-t &CD&X. C p d 2= C s <7>^-fe ( V FD , V cs ) li^fbLftv^o 



- -H . itn.=t fc* C pd^: t&fn £ % £ Mltl IT* 3b Z> M a \Z It . <t> y^r ( + a ) W^isL h LTb 

%}\zWn$ flX\^ < o 03 (C) lc^-tJ;7lc, C po^t&ft] f -5 (ft SO * Ttt C 

PD <7>miS Vp D **& <? IZ T** 9 . C FD i: C s ^mfi ( Vp D , V cs ) li^fbL^v^**. C p D fc* 

tafn-t ^, c PD ^mfi v PD ^-/^ ^ * *) . c c (v FD , v cs ) 

[ 0 0 4 3 ] 

C J; 7 ic L T , >t 7 * K ? >f * - h P D * £SfO £ * * « W T X 3b S M n IZ It C 

ic tt C p flic fin £ x C p d i: C glc & >tm?^ **Sft ~t £ . 

13 4 (B) tt. C p D ^iafn LTfc *) . C PD Jc Mfn hu«^t Q b**S» L » C FD i: C s lc jfifla 

[ 0 0 4 4 ] 

YK\Z. (+a) ¥fi*^o f f C^L, $ <b lc 0 s ^ o f f t L T . 0 4 ( C ) \Z 

^•f&liz, C FD i: C s <?>#^> ^ ^ ^*^9J-t*. 

iX tc x ^tonlcLT, 0 4 ( D ) lc ^ -f «k 7 k: * C p d + <?> ItMffi & J# ft L X ] ) -b <v 

[ 0 0 4 5 ] 

iX Bf f>ij T 2 fc 4? X . 4> R ^ o f f t L T ') -b -v h * ft T L [ft ^ lc ti . 0 5 ( E ) 
tc ^ -t <k 7 k: . kTC MX**CFDC*ffclclS4t5. - 3 T . 3 <?> C p d<50 "J -b v V u ^ 
^ tf> < I ^ * ) A X N j t L T * ttJ "t . 
[ 0 0 4 6 ] 

iXK. l^ontLT^ 05 (F) ic ^ Jc -7 ic . C PD ^ ^ tSfa Hum?^ Q B ^ C p D lc $e 

C p d<7> # ^ > i> ^ ^ * s C p 0 «k *J t a < x SIh ^>^^5 7 <7)^'fe)b*Cp[) 

3 ZTx ^^JT 3 lciJV^T ^ T ^ o f f icK L, C FD lcKM^ ti Tz Mfn fium^ Q B h ffi. 
fa SO Mffi it ^ S ! * * ai i - o L x ::T*UCf[)MX^$oTv^wT\ H ^ lc M a 
fcSftS^MiSi+Nifc&S. 0 5 ( F ) l± x <^ o f f iz m ~t SO cotitm^ ^ L T £ 

[ 0 0 4 7 ] 

iX IC <^s^oni:L. iuT o n ttS ; tT'C fjt Cs^)*f > y t ^$ln 

^-t±. 05 (G) [c^i-j;-7tc. C pD^^iafntOm^f Q B ^ C s**>i9ASfn**3f QA^in 
t5. 

z :T\ ^^IJT 4 lcfcv^T 4> o f f lei L , C FD + C s lc )a S fl&fr SO Q b + afite 

3 X It C F D + C s ) ^X^foTfc^ £ ib lc C F D + C s lcE o frMffi h m A Sit o T 
Kt^b, ^r^tc|5c^/-i$tl^^ttS 1 , +S2 , +N2 (Si ' tS 2 ' tt^tl^'tlC FD 
i: C s <^§Mlt*lc «k ^Tl/jNti $ tlfcS i t S 2 <^fft) t>5r§o 0 5 (G) It. 4> o 
f f tSti^^M^LTviS. 
[ 0 0 4 8 ] 

)XlC . _LI£<7> J: 7 ic ?S T ^ o f f . ^5onU Tz'\kmx ^^ontLT, C<7)7^ 
[ 0 0 4 9 ] 

0 6 ii*ntef,i^cMo s > - ¥ ^ <n£foco®mMf&*^~t^rm\?\$&mx $bz 

o 

n®cm (mmtitnmLx 4 m) <^mm cp i x e 1 ) &-r 1 -nkizmmztixte *> , 



& m M ( P i x e 1 ) \z It tf i ~y V V : J x 9 S R v ~e ffl §P 3 tl SB ©J ^ -f > ( T , 0 s , 

^ I . # x> k - VDDfeiDf^^^y H G N D 4 t fc*fgi|§c 3 tlT v» S . 

& @j M ( P i x e 1 ) h It . M i -7 V V i' 7.9 S R H fc <k Vgg |7 -f > C <^ S 1 +N 1 * * 

N1 , ^ si '+S2 '+N2 * ^N2> "?ft!lflP3*U _h*£<7> £ "7 Mfa HO m^f ft ^- (Sj) +C FD ; 

x (Nj) . c fd mx (Nj) , &m2nrzMftffinftms? (s x * ) + ^m^nrzm 

Mtumn it^r ( S 2 ' ) + C F D + C s J A X ( N 2 ) 4? «k V C p D+ c S ; ^ x < N 2 > ^ 4 ° 
<r> ft a** tl ^* ixco 9 A 5 > XH & aj 71 ^ > ft 7J £ tl 3 o 

::x\ taftfim^fl-^ (S^ + c fd mx (N[) fcCpjMX (N|) 
g&^c T a a. wrtci^BHi-s jc 7 tc c ti<^^5>^ix£ ^fft-7> 7'dc it 

[ 0 0 5 0 ] 

13 7 li x ±.ie<7) «k 7 tc ttTj £ ft AS ft ifuH^fi^- (Sj) + C FD J AX (Nj) . C FD ; 

-ix ( n i ) . znrz&ftmnftm^ ( s 2 * ) ftfcaatafnmissfi^- ( s 2 1 

) + C FD +C S ^ -f X ( N 2 ) 4? * V C F d+ C s ) AX (N 2 ) ^4o^ff-^^^Ii^tf70 
T* cfc -5 o 

±ie<7>aj2j*><b . taftitum^fi^- ( s p + c FD j ax ( n p t c FD j ax (Nj) * 

i|7>^DC lie A7J L . 3tlb^)i^^lX§ 3 t-?C F[ ) ^ -f X ( N j ) % * > -fe ^ 

-t? . s ttfciaftifom^ft-^ ( s } * ) $ ft^tafniimi-^ ( s 2 ' ) + c 

p D + C S ) A X ( N 2 ) i:C F1 )+C s MX (N 2 ) $il)7> 7' D C 2 lc A^] L , C ft <7> 
i^^SXoTCfo+C^ ^ X ( N 2 ) %^ft>tiL, 2 <b \zt y 7 AF lz £ *) C C 

s^gMtb^tc j: o tStc Lxm^mmnm^ (sp tNcr^iciitsci:?, ft 

Sn HU«?^f -fg ^ t liMm^fl^fn (S! + S 2 ) 
[ 0 0 5 1 ] 

m 3 <t> ? A 5 > r - h tc ^ -t J= 7 tc. C F d+C s M X (N 2 ) tt ffe<7> ft ¥ 
ic It ^ T ffl jW #3 lz ^ < |X# 2 tl S T s ffc<?> It **SSC# £ *l 5 * 7 u — a > t 'JFM lc 
-It&i LTfc§ s ft!i<7> ft ^ 6*5X# ZtlZ 9 j 5>rT'7L-A>t')FMi!)^I*SL 
. W i^Jl * ft 7 «k 7 ic i" * . 
[ 0 0 5 2 ] 

_hie<7>3£p£ tif-taintum^fi¥ (Sj* ) tif-ii^fnm^fi^ ( s 2 * ) 

Sj \ S 2 \ a ( C FD ^ ^ C FD + C s^^m^^-Etb) 4? «k V (9 (C S *^C FD + C s 

[ 0 0 5 3 ] 

S 1 '=S 1 Xa ( 1 ) 

S 2 ' = S 2 X a X (9 (2) 
a = Cf[)/ (Cpp+Cg) (3) 
(9 = C s / ( C FD + C s ) ( 4 ) 

[ 0 0 5 4 ] 

t£oT. C p d i: C s<J0 ft <b _hlfi^ (3) =fc U (4) Jc^afeJc^iS^:^^. ^ tl * 
_hlfi^ ( 1 ) 4? «k V ( 2 ) izftA-tZ :tT\ S t + S 2 lc«7uL . BUiiKff $ tifz S j t 
Is] £ Y A y \Z M ~t -5 3 J: i5 s T'§ 
[ 0 0 5 5 ] 

iX tc. m 7 lc ^ i" J: 7 ic . _h ie <7) Jc 7 tc ff <b tl S i t S ! + S 2 t *> h — 75 * M H 

zfazit. s a* l- - ? c p t atjLx ^-36^^ l f-s>imfi v 0 h itia-t 

So —75. S^Sj+S^itL ??SEtA7J$tl, =i > ^ V - 9 C P <?) Hb5 7JIC 

KCT, Sj}:S 1 +S2^^*)b^ **]1JK $tlTtti7J$tl-5> 0 SltfiV c ti7 h ? A * 
- K P D^SItie C Tfiftti SQ^^fi**^^^ tl. fJxtJO. 3VgH}:t^„ 
BP *> . S i ^ V o % 31 T ft t ^ tl li . W % . S 1 1)* V 0 «k *) t ^J^ $ It tl «\ -7 * V ? 1 



ir - H P D \t ISfn L T & \-> t ¥U Hf 3 ft . S i tiJ 3 *i * . 

it IC S i fc> <b V o % 31 T IE t £ ft . BP *> . S j to* V 0 «fc "J t ^ § It ft . 7 * h X >f 
* - H P D li IS ft L X S i: ipj |8f 3 ft * S 1 +S 2 Jb*ftX/2ft£» 
[ 0 0 5 6 ] 

C 1 fcJ;y'7L-A>t ')FMim«0!S^^ttltT-ISt4 o _hK<^ J: 7 \zmm 

7> 7*D C 1 icov^TUCMO S ^ i - y -fe > f 'V 7' C H 1 lc ffM L T ^ i ^ . 

* . ^ tft T > 7' D C 1 If J: V 7 u - a 7 t -J F M iil F$ 60 0 g& tc o u T tt . 5X *) $k 7 T 
7- a r^r- 9 £ < & § C i: fc> h . m%1\~7 > 7*D C 1 if «k V 7 U - A > M F M lc ATI 
i"SS0k:A/Die8l%ffv^ Ik ifr T > "7° D C 1 if J: >JFMWfl*7 , i' 
iStl. C h Hu. C <^ a . ffl ^ £ A / D ^ > ^ - 5? ^ A 77 U > X lc ;b i± X . 
f ^^0^^T>7'[c J; DJtHLTfc< :t^tfiLu. 
[ 0 0 5 7 ] 

_LK<7> Jc 7 ic . *W1«CM0 S 4 >-X-b>-*ncifUTtts 1 o<*>iBlS&*>fc 9 ^ 

i -7 4 - ^ k n\z . m^mnmt^ ( s p t 110*^11 t jiMftm^ft^-^ft c s j 

+ S 2 ) <^ 2 o <?> -ft ^ <b ft £ d t \z & *) N ir^lC7th / ^(t-KPD ( C P d ) 
fa^^vMi^ftlcfiv^ftgx^o t»^J if L T . S ! i: S j + S 2 ^ ^ *> «b fc**3iJR 

[ 0 0 5 8 ] 

13 8 (A) ttiie^J; 7lcLT§MC FI )^fflu/ci:§lcl#bti4t^S^ffi^7 1 cllc^ 
L T 7° n -v h Lf:@T , t> > ) ^ 3 ft tt -ff-^ S j lc ffl ^ i" £ . —75. 13 8 (B) ti#MCp D + 

c s^m^rz t % izm h ft » * « ^mic *t lt 7' n ntta?*^ ctujii 

^S 1 +S 2 lcffl^-*S. 

#Jx.«\ S$tfiV o 0 . 3V) t LTv Cft £ ») MSflfJ-CliEl 8 (A) T* 

^^tiSfl^SjtfflVK fSMMJTXiHI 8 (B) -J^StiSif Si+S 2 %fflv^„ 

d <7) i: § x jffif X ^ y \z Jf v^T iMg $Rts£lc 7 -{ XN i o s e **31ft £ 3 ft \tit ^ S 
L^TjWi-SfS !+ S 2 =k 9 < . f&MJtfjmifi^-S j ^ tf fflt^^T' 7 -f X U ^ >i % 

i< LTLI7 tinP^Iib^jrv^ 

c ^^mm-mitntmmmiz ith o § u o . 1x1 o 4 ~2x 1 

O^STIfbouTi^i) 1 , 3 <50$St«Slc HUtc C po+ C ^m^fzii^S i+ S i\ztf\ *) 

o 

v 0 **tf <b out t x mmn&<7>%:i%-&-z c pD^m^rfc t c FD + 

[ 0 0 5 9 ] 

*mt&Mm<r> CMOS A 7 - *J -b> ^ <7)mf%t hi^m\f^^\z J: ft «\ ^ ft^'ft 7 >f 

x^^r + LTf#^ft73tafnBum^fi^- (sp t mmmnmn ¥ t iitamm^fi^- 

<7>|n ( S i + S 2 ) ^2o<7>fl^-^^>. 7tF7U-FPD ( C PD ) *^fntTv^^ltft 

i^^fnHtim^ff ^ (Si) ^mmt. m^LT^^nismmmm^m^ tmmmmffim^-tr) 
m ( s i + s 2 ) * t* ffl -* * . 

c<?o Jc 7 lc. 7tF7^t-FP D**teft LTv^jrv^ftlgSIilctniTfl 7 -i 

$ «b tc 7 *- h X >f H P D ^Mfn L /iHM)^»ff lc Jf v^T li . 7tl>^U-N s 

^>iMft ^^tn^^mnmm.m,T\z & *> mm lt zn^m. *> Aft. ±. ie fsi +i ic ; u'^^t 

LTt#/iff ^ (iaftHO*^rfl ¥ ii^fnm^ff ^-<^|n (Si+S 2 ) ) tcJ:^. MS 
/N * L T . MM^fJ tc )£ X >f X 5 v 7 V > X it^m^LT* § 5 o 
[ 0 0 6 0 ] 

*nste0«g<?) cMos^7-x-b>xs. ±ie<7> j: 7 iz&m&M<r>mm* r^-t izmm 



$fiH**'b±W , #v*<7>-?#3fc<7> -i > -i>*-b> ^^^IBfbtctt/^i-^ 3 i: ^T-§ -2. . 
i^^^aB^niiffi/jNtcJU^. <bftTif 0 . EiiJI^ A X<r>%L±-&ffl < z t 
3 «b fc . ffi*wE^O;7H>y it^mM-t 2> A > - i>* -b > ^ ^ * 7 lc ?iMJMJ t 

MJgfflT*fl|B$Wfc#3!l L IP*,. 7 u * fzi)*? lc [b] - c/> ^ fit Bf fflicgfi L 

Tl^^T\ $fi \M\ <?> Wt ft IZ t ft J£ -t £ C T § -5 . 

mmr^m^ a > - ^ -b> ^t*& c FD + c s <7>S'h-ft^-&*5gaa*nm?^+ -? * n ^u-hp 
d ^ «b <^Mfnm^ j:4'otfd'j-^ <D-mn £ *) ^JkB ttmn&^m *> $k 7 * 7 ic 4- -5 ^ 

[006 1 ] 

m 2 iM 

*^m^flgti. a? 1 %mmm\zi&z> cmos^ -^-t> -t^iu^^Hg&M ^^^^ l 

13 9 ( A ) tt^HM^J^ CMOS'! > - ; J -b > ^ <r> 1 #J 1 MM ( t: ? -b >i ) V 

ffi 0 ei m t- & -g, o n h © tc m i <?> # fffi 0 s& h t iu ft x* *>* * it 4@ n ^ > v * 9 r r 4 t? 

=k VSiK H *? > ^ * ? T r 5 co mffifrm & 0 . MIR H 7 > ^ * 7 T r 5^i#i|iShv>^x 
9 T r 4 <7) _L&fflJ lc ge S L . iflh 7>y ^?Tr 4 <^ ttS ft % £t\ ft 7 >f > o u t \Z }f ifgg L 

Z CO & 1 i§ffit t -f & Z t T° . m rf>@ h 7 > ^ X ? T r 4 <7> T > 7° <7) r -f > ^ _h l-f -5 H i: 

[ 0 0 6 2 ] 

0 9 (B) tt*HJfeJ|3JIB<?> C MO S -i > - ^*-b> ifcomcom<7) 1 Bj*^<7>^ffi[H] 

h 7 > y x ? T r 2 . ') t h 7 > y x ?T r 3 v iti h 7 > y 7 N ? T r 4 s MJK H ^ 
> ^ X 9 T r 5<?)5o^h 7>y X^tov^T. nf t^^MOS F 7>y X?^p f t 

^^mo s h 7 > y x 

mt LTvm^m^->rzM£%t:izitfm-<:>3b&. 

[ 0 0 6 3 ] 

f&<7>*iij*ii^f i mmftmizfoz cmos^ * - >?*z > *f t mmcoWf& t -? & z t t)*T° b 
*^te^«jic c m o s a > - ^ -b > • ^ tc «k ft a\ mi mmmm tmmz. -? * h v 

4 t - F P D ^f&fn L T =5r vMB: MS M file 4? T li ; X * ^ ^ > -b >u L T f# M In bu 

m^ff^-tc jc *> mmm. ms/N \t*m n -t z z t § . $ «b tc y * y *? a -t- k p d 

ib*iafn L M S tft lc if v ^ T li . 7thf^-H ^ «b ffi. ft -5 Ttm^ * «?*#M*^ tc 
=k ») IflLTCtitK'} Aft. _L!eiB]*IHc ; A X^^-^y^Ji LTifcHf (MfnHum^f 
ft ^ i:®tafnm^fff -sf^fn) tcjc^. IS/NtllfLT, MFISPJ tcK 5M + 5 -y f u 

[ 0 0 6 4 ] 

^mmmmiz&z m*jg« ccdo - yt>^Ti»5. 

BP*,. <^ vi t ^ V2^ 2 ffllBift-t*^ 1 ^ISinii^ C C D 1 tm 2 wff^^il 
BCCD2 **Mfi.77 f«]lc5£f* LTSCg^ ft. 7t^^t-FPD tt^ 1 
BCCD1 iciliii^ti, -77 . m 2 <7>m£f*S£-$£Mi2§C C D 2 lc^3S h 7 > y 7, ?T 
r 1 ^^VLTii^tlTv^. 

II?, $2 <7>mmS£-teMi2§ CCD2ii. 7tF7U-FPD L fz t B \z y 

a- h 5M * - K P D^^-iSSft§7tm^^mi*-t^^l«#a«TC s fc LTfi^-t^,o 

_h !fi C C D ^ >-^^>^tlcifV^Ta. fiMSW^iafOHufl^^m 1 <^m^*s 



^mmS&C C D 1 \z «k *j $il LT C C D^IMlc J: »j L . -7? . ?K M S PJJ jfi 13 ft 

C D 2 <7> SS fft ic J: *) cr> $j <7>T- 3b & * 

^ ft sit- § -5 . 

[ 0 0 6 5 ] 

EI l 0 ( B ) tt*HifeJI3J|g<7> CCDO-y't> *f <n f&co M <v l (B ^ # <?> # ffi 0 Wt HI T 

^^iI8&C C D lie i •) $SM LTCC D^Mftlc «fc 9 !5u^fti-f§/£ Lfc t ^icffl^-t 
&o ^RaSPJ^ii^ftfi^-^gn^ HtS L . H 1 mnmmco CMOS >f felt 

<& m m. m <r> m n -? * h ? a h i^itis^tittgtif tc * *? s 

[ 0 0 6 6 ] 

% 4 IM 

^USteJ^flgli. fg i %MmM\zi&Z> CMOS O -y't^^^fil^EmttiL 

mil (A) a^nm^flg^o cmoso - ^> 1 #j<d 1 iB^^^^fiffiiHi^iiiT* 

^H&lcEI 1 <7>#ffi[Hl2§HI t Is! Sfft#*l£^C s lcSfft3ftfc}fc**J 
^tiW^mLTlK&iti^tf^^mMm^WflK-? % h => > * 7 T r 6-8 **iB^jn $ tizcff; 

d <7) jc 7 tc L^^blti/jtSChT', BiMSMfl tc WJ£T § . 

u > >ML^3/£T£ §o iff tc. 7th7-(t-FP D^Mfnfimtcfcv^T ti. tafOHO -m^- 

[ 0 0 6 7 ] 

in i i ( b ) i$*mw.r*m<7> cmoso - ^-^m^m^ i Sja^^fffitHjESii! 
7 t h y^t t - f p d frt>mn*ytnffi-£tt&i : £m t tsisiifc s ti»t« *t 

tfi@S&flitt§ h 7>yX?Tr 6 , 7,9, 1 0 **3I/m $ ti fz^mx £> § . 
c <7) J; 7 tc L*^btil^t4CtT\ ilSfii tc *t j£ T § . £ 7* >f + 5 -v 7 

*^ C s *>*/Jn $ (T^Er^; -v ^ v > ^ fblc H- -? Z z t a*-? § § . 
[ 0 0 6 8 ] 

[ 0 0 6 9 ] 

m m 2 ^^ *> ^mmmmit 0 . 3 ~ 3 f f / * m 2 nmx^ *> . mm wmitih & *> «* < a < 
. 9 a + 5 v ? v > ^ % ia < 5 tc a a it 7 o 

[ 0 0 7 0 ] 

ili^43-4MV/cm^T, M± EP ^jn«j± fc* 2 . 5-3 V. §i^iij|^7 nm 



fc* 7 . 9 X* 9 . HF/miiiI fc» 2 0 T 2 5 f F / M m 2 . it$ 5 0 T 6 3 f 

F / n m 2 t tt £ . 

ft >- =3 > ( 3 . 9) <50 ffc . g ft x =i y ( |aj 7 . 9) . T a 2 0 5 (^12 0~ 
30) . HfO 2 (fB]30) . Z r 0 2 (|a]3 0 ) . Ra 2 Oj (^ 4 0 - 5 0 ) gS^v>b 
* -5 H i gh-klt^tffluKtl?, J; 9 § ftDf fglt^lT' § . it Ifc ft $i *fc £ « 
- + 1 0 0—1 2 0 dB^E^^; v ? U > ^ ft >f > - i> -fe > % 

[ 0 0 7 1 ] 

IC _L !fi <t> H i g h-kttfi^lU^^^j: J:T\ * 7 -v ^IT'UI 4 0 d B . h U > * 
MX-lt 1 6 0 dB*3iJ£«r86T#><&. 
[ 0 0 7 2 ] 

012 (a) am i mm^mt mn^y u - + imo s**^ ^ih0t-J)5, 

IP*>. M#iif C S 1J, #iJxijr. ¥**#S«U 0 <o ft J! SB frlcff^S *ifcT8B*« 
^;5d + M¥##$Bisdi 1 7 t . p +3y^ip#«« 1 7 ±k:Jf2f£3 ftfcSHtv' -J n 
igl 25^ #g*fe*£fli 2 5 _hlc0/&2 x M n > 4 £r*>_tgBmfS 3 2 t l£1i--t 

S *i T* £ o 
[ 0 0 7 3 ] 

13 1 2 (B) tt^U-flMOSfeiV^t^i'y 3>l^)^t^y ?(7)|Brffl0Tt.5 

o 

#j x. i*. d m i o jf2/&2 nfc p mo x. >i i i commmfriz rmmm 

n 1 6 b frWfA h7>yX?^V-x. h*M>!:4«n #^laX 1 

6 a t -#lcff^£ *lTi> *J . * <r> t<r>m\\L ; y ') n><^gl|feii2 5 ^ L T _Lg&m« 
3 2 **0J*$ tlT. C $b*mf& 3 tlT 0 3<7>Jt£-. ±gB«S 3 2 tc tJM 

SIS'SJBE V D D $> £ vMi r ^ <y > H G N D fc* £P fin $ ft % 0 
[ 0 0 7 4 ] 

13 1 3 (A) ^M0lc^t^t^y?fl0 1 2 (A) i:N«^^^--i-lMOS^i' 

ffi L . mmmmm 2 5a frmiti/ ') => > •*> § u«T a 2 0 5 ft £:'<7>H i gh-kltfi^b 
tlTfc 9 . 012 ( A) ^^r * ? «k »> &*#Mft2 tlTv^S. 
[ 0 0 7 5 ] 

mi 3 ( b ) <d m ffi la ic ^-t * * ^ is 9 it m i 2 cb> t to -f u - mm o s & «t 

V i> * y 9 i> 3 >i^)^t^y ?T'i)l). 

fS L . #M*£M 2 5a ^sfb> 'J n > • * § vMi T a 2 0 5 ft £ ^ H i gh-kttf^^ 
ffil&$ flX is *) . SI 2 ( B ) CO* * ^iy 9 J: ») *,*#«<L2 tiTv^S. 
[ 0 0 7 6 ] 

m 1 4 ( A ) * 7 -v ? M ^ ^ x 9 CO Kff ffl 13 T« * -5 . 

S 3 7 3 6 iz J: ^} ffM^ tiT . 3<JOJt^. _tg&mS 3 8 iz V D D *> 

^iMi^*77> K G N D /in 5 tl -5 o 
[ 0 0 7 7 ] 

m i 4 c b ) it^m^vtco ^ 9 v tm**'**/ ^^ibht^s. 

J: 7 icff^^ tifcRfS0^<^TSP««3 7at, P3 1^0^<^> TSP«« 3 7 a ^rtEffiit 



z z X It . Jig^mS 3 8 a \z it mnn.J± VDDi>^uii^7-)> K G N D a* E|J fin £ *i 5 

o 

^mm^^r^mm 3 / at Tg£mffi3 7 a <5o pg mr ^rtM^gB^^ti^^t? * tc^/^ 

$ *l7c _h§£itffi 3 8a ^*§3hI± . ^^1^ t If H#Mlc ^Jf i~ -5 ttftffifjt^: 

y^ § < t Z> Z t fc* X B 3 c 

13 1 5 tt. ^I/- + MOSIU?f ^ ^ IE ^ ^ ^ i± 7c if ^ ^ ^° >• 7 <7> if ffi El T 
£>&o * $J IC J: fl It . fflff^i^Ii^^jrgl^ffMtSCJi^T't^. 
[ 0 0 7 8 ] 

13 16 (A) li h I >f l^rt^-y ?cniffl0f*^ o 

n M^ilfrSflx 1 0<7)pi^ii 1 1 tflLTnililcit^J;7 h u > ^ T C 
fl^fiK 5 tlTfc 0 . hL>fTC ^ rtSlc0/£2 tlfcTS&*« t 4- -5 n 1 8 

TK > • * T C ^mtbQLXmfc 2 *l7c 4 0 J:t#t5l^-?*5. 

■3 3 T li x Iflh 7>y x?^v-x • H M > i: * § n 1 6 t _Lg&m 

«4 0 fc*E*l 3 4 tc <k *) Jf ilSg 3 tiT * . 
[ 0 0 7 9 ] 

13 1 6 (B) ?y 3>tf t« h U >f l^ft^y ?<^lrffi0?ft«. 

n 1 O^pl^i^ 1 1 ^l:fev>Tf L>f TC &*Jf2/&2 *iTi> 9 . h l 

>f TC^rtilcT g&mti i: # -5 n 1 6 d M b => > x 7 <t> V - * • 

h'L -f>t55:-5n + M^i?^4B^l 6 c i: -#lcff£/£2 *u h L > ^ T C <o rt^&g L 

[ 0 0 8 0 ] 

13 17 (A) IJ1 l>fl^rt^y ?^iH0T-*§. 

n M^4>frS« 1 O^plOx^ 1 l^MiiLTnMS#Uc3ii-£Jc-7 h u > ^ T C 
7F2fiK£*iTfc>K K u >^TC *>*3gJS<7>a?$ «k ») ta?v>1fifiik:4JV>Tx ^ ft S ic Tfi? 

25L mmmmm 2 5^41x1 u > t c ^ii#>3AA,T-M2 *i7c_L§& 

tft4 0 t -g»1i^T-^^o 

::t?H, lih 7>y x?^v-x • h'M>t^5n 1 6 t 

m 4 0 3 4 IC J: ») ff M 2 *l T 1*5 . 

[ 0 0 8 1 ] 

13 17 (B) tthu>*^df*>*x?<7>!Brffil3"?*>*. 

n M^ilfrSffi 1 O^pl^xi 1 l^SiiLTn^S«tc3ii--SJ;-7 h L > ^ T C 
ff^^tiTfc^. hi>fTC <?> rt^lc JF2/£3 ti/bTSPm* t & 5 p +S!¥*?#$Bti£ 1 9 
L > f T C ^) tS L T fFM 5 ti/i Silfeil 2 5 t . #S*feitJS 2 5t4L 

Tht > ^ T C ^:tI<3£>]AA,T*Jf2/$;£ il _L dPIIS 4 0 

■3 ZXlt . mm h7>yX?^V-X - h*M>!:44n 1 6 i: _Lg£m 

S4 0 frmWt 3 4 tc J; 9 ff M £ fix v* 5 . 
[ 0 0 8 2 ] 

hmco&m^wm^mm^it. ±m^m 1 4 mmmns^^-fniz^mm^mx, _l 

[ 0 0 8 3 ] 

(^fiSfJ 1 ) 

*%a^CMO S ^ >-y ^icfcuT, C FD fc J: ^ C s^tafn^ffi . C s <^>lt*#i 

fl ^£ ft ^ fl IC ^ fb ^ i: § IC. ^ 1 T' S -5 ^ ^ + ^ -V ? U > y ^ y ^ U - y 3 > 1C 

C FD fc i^C s <^Mfnmi± * s 5 0 0 m V . C s ** 6 4 f F If if ^ . *> S vm±x 



C FD fc J: UC s<7>m%mj±h* 1 V . C S **3 2 f F <JOSfm#M^ita x C S ^##>£:ta*nBf 
^tfS^ 2X10 5 e"^^oT. 1 00dB«7^;7H> yfllT'f -5 . 

* fc. C FD fc J: s <7>iafnmjEtjb* 5 0 0 m V . C s **2 0 0 f F <r> If m#M<7> M a » c£> 
£VMi. C FD fc <k V C s^fSfamjE^ 1 V . C s fc* 1 0 0 f F <r>fft t§i<?)S C s ^r # 
#> fl&ft H$*>«T & ** 6 . 3X10 5 e"^^oT. 1 1 0 dB^)70; H>y^I 
IT % & c 

* fc. C FD fc <k UC s^fiaftmjBEi?* 5 0 0 m V , C s fc* 6 4 0 f F <r> If M □ * 
SVMi. C FD fc <k s <^iafnmjEt!b* 1 V . C s fc* 3 2 0 f F <r>1ft M^M^M a. C s ^# 
tsbtzmfa^^mj-^Lfr 2X1 0 6 e & o T . 1 2 0 dB^^-ff ; f H > y^^lf 

[ 0 0 8 4 ] 

(HSfcfll 2 ) 

V ? U > x ^ x 5 ^ U - x 3 > IC J: 9 ^ <)6 „ 

in i sit b i, y * 9^BmLtzMn^mm<7>mt& i £mmT°dh& a 

Sii (Pixel) iJ7th / ^t-HPD, tf 9 -b >i 0 g§ P C is & U b l > ^m<D 
^ ^ ^x 7 C a D**«bfllri*3*lTv*S. 

CCTs §gj^<^ — 21 a* 5 n mggTi.^ i: * £ . h I^ft ^'y ?wf| 

S±.<7)^^ti^<T^4 jimX2SSi:i5. 
[ 0 0 8 5 ] 

13 1 9 UiSLfcf V >fl^t^y ?<?)^§ ^lS|f^Sjt0T'f>^ 
n ^t^#SI 1 O^pi^i^ 1 l^lcF l>^TC frl&l&Z ft. hl>fTC^)fl 
etc Tg&Uffi i: & * p 1 9 fc*^ 5 ft. t. FlyfTCwrtltSILT 

ifrffcx V ^ > ^§IlfeSI 2 5 fc*Jf2fiK£ ft. gllfeSi 2 5 h u > *T C 

&a,-?±s&*S4 o ftfctB £o 

d 3T\ J*£ L li±.ie<^ii 0 4 m mX 2ttS. 

3 «b tc . h U > *com$ D * 2 /u m s S£ftx 'i n > (i^m* 3.9) wgllfelS 2 5 
<?> m J¥ t ox^ 7 n m i: ~t £ t . b l > * <r>mM<r> & fzMn . SI^l 6 0 f F, 

t&fn uf <t> mTft 5 X 1 0 5 e ~ ^ & o T . 1 0 0-1 0 8 dB^)70; >v ? u > x * H 

[ 0 0 8 6 ] 

(!«IM 3 ) 

lc 31 fiK T' § -5 -V ? L > x % >J< 36 o 

02 Ott^U— *M^*'*^7*Sfl!L£:lg-£-<7>iIifSltf>U -fT^hE|-?£>-5o 
7 ^ h y^t-h'PD, 7 n - t=- >f > r f A 7 a. - i> a > F D . IflSIif C s te * 
V <7> ffc<?) ^ ^ -fe ^0 MS % ffi IS L 02 0<7>U -^7^ F ti/i. 

iS*<^ — £!tt8. 2 m m T* cfc ^ x ^L-fl^t^y 7 nmWlJI<?) 

tfty ';=i>htSi:C s =3 8 f Ft#fc. Z^) tB . C FD =4. 2 f F (7M>x# 
S * B < ) t * 9 x ;";H>yHT 8 8 - 9 6 dB4i/:. 

[ 0 0 8 7 ] 
(^SS^J 4 ) 

*%ifl^CMOS'f>-^-b>^fe:fev^T, -n-* s 3Mmc7>tlj*^7^h r^t-FP 
Dc7>ffltt^^n*T 2 5 % i: L . $ «b tc 7 + h X^ffi^jA 
^T'^1II^$8 0 % h «: o fzm&-& &fe~t Z o 

IIT, 7 t h t- H P D^blilSttf ^Illt^lfl#lif h LT, 6 4 
fFh640fF^)2 L . M^tlcfcv^T . 7tF 7-it-FPD fia ?n -5 hO t 

tain Ltz'&T'cvftt) ( V ) tti (lux) c^^M'tt^x 5 - u a >T$a6fc. 

EI 2 1 (A) 7 * H 5M * - K P D fc*&*n -t 5 hO <^ tfi ?^ (V) * ^fefi (1 ux) lc?t 
LT7*n >y h L/iHfi. O . t&fn T * £ tf> T S If #M ^ T 6 4 fFH40 fF<?)t 



% h<r>M^%-f£ L . aj^J (V) t 7fe» (lux) ^fflUS li ?g o *g M 14 £ * -t S - ^ 

* . 02 1 (B) ltm^<r>^.<r>mti (V) ^t^M (1 ux) l:MU7'nnLfc0 
Tfc^ [s] C M <7) J§ s Illglif 6 4 0 f F <7>7j** 6 4 f F i Hi^[i!^i:4 
•) . Si **t&fn t T L * i * T<7) ilttt 'fr-t £ < ?Xft £ c ^ **fiSH> $ ft . 

c 60 t B s M x. It 1 0 2 1 u x W T T* It Mft hu tii ft ■& ff ffl L . 1 0 2 1 u x Jil ±T tt t& 

m^mm^-zmz lati^m^^ > -yxm & z t h*x § 

[ 0 0 8 8 ] 

[ 0 0 8 9 ] 
[ft 1 ] 
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[ 0 0 9 0 ] 

^%b^ u jiie^t^ tc ft * u» 



mm^&M^-^ry^^ ifitnizm^it^ < . d r am^ > ^ * * 9 % tx 

#M £ M db & Tz db IZ Z ft £ T* ic ill % $ ft Tz ft * <^ £ J? ffl f £ 3 t § -5 . 

t^Sigiif i: H 7>yX^^LTii^tlTv^l^T-fcnm < . CM 
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